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Section 1: FINDING-RATE STUDIES - CRUDE OIL

Introduction

The World Energy Resources Program (WERP) endeavors to quantify the 
reserves and estimate the ultimate recoverable resources of the world's oil 
and gas. To,accomplish this task, WERP utilizes several resource assessment 
methodologies that are applicable to diverse sedimentary basins, regions, or 
countries that have varying amounts of available exploration and production 
data and information. One of the most valuable methods, based on past 
production and reserves estimation, is the extrapolation of historic rate 
of additions to reserves. The rate of additions to reserves permits 
estimates of ultimate resource recovery to be made within certain confidence 
levels. Note the data available for this report do not permit "finding rate" 
or "discovery rate" analysis. Rather, by noting the change in reserves 
relative to production, it is possible to calculate annual reserves additions 
from all sources. The ratio of those additions to exploratory wells drilled 
provides a measure of exploratory drilling effectiveness through time.

This study was initiated to prepare, compile, and evaluate, in a 
standardized manner and on a country-by-country basis, the information 
necessary to undertake a worldwide additions-to-reserves analysis. The 
sources of the data utilized in this study were chosen from the most 
consistent data sets presently available. Rates of reserves additions 
attempt to capitalize on the knowledge of past production performance in 
order to predict future performance in an area such as a single sedimentary 
basin, a country, a region, or the world, this idea being based on M. King 
Hubbert's concept of oil and gas production cycles. The strengths and 
weaknesses of such analyses, based on proved-discovery and production cycles, 
have been extensively discussed in the geoscience literature, and it remains 
a viable methodology for estimating undiscovered resources when there is a 
sufficiently long and consistent production history for a region. At the. 
very least, the rate of additions to reserves analysis gives an approximation 
of where within the production cycle any given area might be. Most important 
is that from the additions rates, one can qualitatively evaluate exploration 
success over time, based on the number of wells drilled and whether additions 
to reserves may logically be expected to increase, stay stable, or decrease 
relative to future drilling activity.



Standardized Data Sets

The historical resource figures that are found in the literature are 
very difficult to compare or aggregate on a regional or global scale because 
of wide differences in the classification of what "reserves" or "resources" 
each country or agency believed constituted their discovered resource base. 
For example, what some countries or companies have reported as reserves 
might include-what others had excluded (e.g., indicated or inferred), making 
the figures a*measure of two different categories.

It is fully recognized that the most useful and potentially valuable 
basis for reserves additions work would be by discrete sedimentary basins, 
but it is impossible, practically, for a study such as this because of the 
absence of routine data on a basin level worldwide by countries or companies.

In this study, the measure of exploratory effort is the cumulative 
number of exploratory wells drilled. Granted, exploratory wells drilled 
are not related to reserves additions by field expansion or by secondary 
recovery, but we assume that a major part of reserves additions stems from 
new discoveries, hence there is a strong causal relationship between the 
two measured values.

Products

The basic data used in this study are reported yearly for each country 
(not including the Centrally Planned Economies and those other countries with 
inadequate reporting) and include the following elements:

1. Production
2. Reserves
3. Exploratory wells completed

These are included in the master data sheets for each country (see Section II)

From these basic data, the following calculated figures are available 
yearly for each country (also contained on the master data sheet):

1. Cumulative number of exploratory wells drilled
2. Ultimate recovery
3. Cumulative production
4. Annual changes in reserves
5. Additions to reserves
6. Additions to reserves per exploratory well
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From the basic and calculated data, the following data were aggregated 
for successive 5-year periods for every country:

1. Number of exploratory wells completed
2. Average ultimate recovery
3. Change in reserves
4. Additions to reserves
5. Additions to reserves per exploratory well drilled during the 

5-year period
t 

The countries that have been covered are grouped into regions and
include the following:

Western Europe

Austria
Denmark
France
West Germany
Italy
Netherlands
Norway
Spain
United Kingdom

South America

Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Peru
Trinidad and Tobago
Venezuela
Mexico

Middle East

Bahrain
Iran
Iraq
Israel
Kuwait
Oman
Qatar
Saudi Arabia
Turkey
United Arab Emirates

Far East

Burma
China
India
Japan
Malaysia/Brunei
Pakistan
Taiwan
Indonesia

North Africa

Algeria 
Egypt 
Libya 
Tunisia
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Basic Data and Sources

In the interest of standardization and consistency, almost all of the 
data used were derived from single data sources, and each data item that is 
used in the accompanying tables and graphs will be explained either as from 
where it .was obtained or how it was calculated. Each item is quoted as of 
a given year (y). Figure 1 shows the relative position of each data item 
for the master data sheet for each country.

Country name

roved  44ttt<MM t 
rtttrtn Hlfcli
(B,   «T > rr )

T..r
(y)

C»pl.rat«rr veil*

UAFtt

emulative

<D/H)

&IMI. prefect !« 

<D/H.
U

(CP.)

dune* In rw«r»M
t - V ' *"r 

mil* mil MBbU (Dy/W.)

Figure 1. Location of data elements on master data sheets.

The basic data for this study consisted of numbers of exploratory wells 
completed, reserves, and production figures. From these, all other data were 
calculated. Where there were no data or a blank appeared in the original 
source, no data appear correspondingly in this study.

(I) Number of exploratory wells completed (Wy) - The American 
Association of Petroleum Geologists' (AAPG) Bulletin, "foreign developments 
issue" from 1940 to the present is quoted for each region and country.

(Ill) Reserves (Ry) - Reserves are reported according to DeGolyer and 
MacNaughton's Twentieth Century Petroleum Statistics and are given as of 
1-1 y (except where differences are noted in their texts). The politics of 
changing country boundaries have created a problem in some cases; for example, 
Malaysia/Brunei has been referred to over the last 40 years variably as 
Netherlands East Indies, Sarawak, Sabah and Sarawak, Brunei and Malaysia. 
Where possible, the current configuration of states has been maintained. 
In the case above, the data appear in the Malaysia/Brunei tabulations.

(IV) Production (Py) - Figures for production are quoted also from 
DeGolyer and MacNaughton but as of 12/31/-y (except where noted in their 
texts) from 1918 to the present. Prior to 1918, the "World Oil" chart 
(6/15/50) 'World Crude Oil Production by Countries, by Years, parts 1-3' 
was quoted depending on any given country's production history.
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Calculated Data

All calculated data are derived from the basic data as given above. 
Numbers of cumulative exploratory wells completed were tallied assuming 
blanks as zeros, as were the tallies for cumulative production.

(II) Cumulative exploratory wells completed (CWy) - Cumulative figures 
for the numbers of wells drilled through any given year (y) were tabulated.

*
(IV) Cumulative Production (CPy) - Cumulative production was tabulated 

through every year of a country's production history.

(VII) Changes in Reserves (ARy) - For any given year, the reserves 
quoted for that year are substracted from the following year's figure,

(ARy) « Ry+i - Ry .

(V) Ultimate recovery - The ultimate recovery quoted for any given 
year is calculated as the reserves at the end of that year (Ry+j) plus the 
cumulative production through the given year,

Ultimate Recovery - CPy + Ry+j . i

(VIII) Proved additions to reserves (Dy) - The proved additions to 
reserves for a year (y) is the change in reserves for that year (ARy) plus 
the production for that year,

Dy « ARy + Py .

(IX) Proved additions to reserves per exploratory well - Proved 
additions to reserves per exploratory well are calculated for every year (y) 
as the proved addition to reserves for that year divided by the number of 
exploratory wells completed that year,

Proved additions to 

reserves per well
Dy/Wy
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5-Year Aggregate Figures

Aggregates over successive 5-year periods were computed for the 
following variables:

(a) number of exploratory wells drilled
(b) change in reserves
(c) average ultimate recovery
(d) proved additions to reserves
(e) proved additions to reserves by well

Figure 2 shows the locations of each item on the 5-year aggregation charts 
for each country. The items 'b, f 'c, 1 and 'e 1 are cumulative figures over 
the respective 5-year interval; whereas 'd, 1 average ultimate recovery, is 
the arithmetic mean of the ultimate recoveries for the 5 years comprising 
the interval.1 Item 'f is the proved additions-to-reserves figure in 'e 1 
divided by the number of exploratory wells completed over the 5-year 
interval, 'b. 1

Country Name

5-year 
period

Number of 
exploratory 
wells 
completed

Change in 
reserves 
(MMBbls)

Avg ultimate 
recovery 
(MMBbls)

Proved 
additions 
to reserves 
(MMBbls)

Proved 
additions 
to reserve 
by well 
(MMBbls)

Figure 2, Location of data elements on 5-year aggregate data sheet,

This number will be less than the reported additions for any 5-year period, 
but it compensates for significant observed fluctuations in reserve 
reporting producing a smoother graph.

1-6



Section II: CRUDE-OIL FINDING-RATE DATA

Introduction

Six selected curves were plotted for each country on four graphs where 
there were sufficient data in order to qualitatively show the status and 
success of exploration in each country. These plots include: 

t
1. Ultimate crude-oil recovery (MMBbls) vs. Cumulative exploratory 

wells completed

2. Proved additions to crude-oil reserves per exploratory.well 
completed (MBbls)

3. Ultimate crude-oil recovery (MMBbls) and Number of exploratory 
wells drilled per successive 5-year period

4. Proved additions to reserves per well and change in reserves 
per 5-year period

Each graph was plotted on semi-logarithmic paper because of the very 
wide range of figures presented. While standard arithmetic scales are 
preferred to preserve convenient proportions of curve extrapolations to the 
eye, the semi-logarithmic paper was used to preserve the upper and lower 
ranges of numbers, which would have been hopelessly clustered on arithmetic- 
scaled paper. Because the historic trend is what is necessary to do the 
basic extrapolation, to drop off the early, small ultimate recovery, numbers 
of wells, and proved additions to reserves figures seemed unwise until, in 
future studies, they are deemed as unnecessary or irrelevant to the 
extrapolation process. It must be kept in mind then that when making 
extrapolations, the semi-logarithmic paper greatly exaggerates the flattening 
of the curves when the variables increase. Also, when a variable increases 
exponentially, the function would then plot as a straight line on the 
semi-log paper. Even so, it was impossible to retain a consistent scale 
for the graphs and still retain figures that were less than .1, zero, or 
negative. In these cases, a circled point at the x-axis signifies that the 
data point is either less than .1 (or 1, respectively, depending on the set 
of graphs), zero, or negative.

The sequence of- data sheets and graphs FOR EACH COUNTRY included in 
this study is:

1. Master data sheet (from which the following two graphs, are 
plotted)

t
2. Graph of Ultimate crude oil recovery vs. Exploratory wells 

completed
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3. Graph of Proved additions to reserves per exploratory well 
completed vs. Exploratory wells completed

4. 5-year aggregation data sheets (from which the following two 
graphs are plotted)

5. Graph of Average ultimate crude oil recovery over consecutive 
5-year intervals and Number of exploratory wells completed per 
consecutive 5-year intervals

*
6. Graph of Proved additions to reserves per wells drilled in 

5-year period vs. consecutive 5-year intervals and Change in 
reserves over consecutive 5-year intervals

II-2



WESTERN EUROPE

Austria

Denmark

France

West Germany

Italy

Netherlands

Norway
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DENMARK

Proved'
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls)_____ (MMBbls) (MMBbls)

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

3
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0
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500
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500
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DENMARK

CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year intervals 

   Exploratory wells completed for consecutive 5-year intervals
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DENMARK

-     Proved additions to crude oil reserves per well over
consecutive 5-year intervals

      Change in crude oil reserves over consecutive 5-year intervals
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FRANCE 

Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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FRANCE
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to

Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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FRANCE

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory 
wells 
completed

t

67

135

521

447

105

49

94

Change In 
reserves 
(MMBbls)

10

4

61

110

5

-70

-64

47

Avg ultimate 
recovery 
(MMBbls)

10

18

22

73

224

327

406

388

425

Proved
additions 
'to reserves 
(MMBbls)

10

6

78

155

98

27

-16

90

Proved
additions
to reserves 
by well 
(MMBbls)

.1

.6

.3

.2

.3

 , o

.9
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FRANCE

CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year Intervalsconsecutive D-year intervals 

Exploratory wells completed for consecutive 5-year intervals
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FRANCE

      Proved additions to crude oil reserves per well over
consecutive 5-year intervals

      Change in crude oil reserves over consecutive 5-year intervals
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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WEST GERMANY

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory 
wells 
completed

15

206

555

518

200

208

131

179

Change in 
reserves 
(MMBbls)

85

85

177

153

210

-155

-183

70

Avg ultimate 
recovery 
(MMBbls)

42

107

198

475

689

1,149

1,400

1,551

1,583

Proved
additions 
to reserves 
(MMBbls)

94

112

256

316

469

128

55

254

Proved
additions
to reserves 
by well 
(MMBbls)

6.3

.5

.5

.6

2.4

.6

.4

1.4
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WEST GERMANY

CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year intervals
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Year
Cy>

1
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878 '
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961

' 1962
1963
1964
1965"
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

1981

Exploratory wells 
completed (Wy) 

(AAPG)

1
3

6
3

35
26*
27*
41
56
72
72
80
78
68
83
69
70. , ^, ,, ,.

46
24.. , 3i. , ,

38
27
40
43
24
20
24
25
20
61
43    55      

Cumulative exploratory 
wells completed (CWy )

1
4

10
13
48
74

101
142
198
2?0
342
422
500
568
651
720
790" ' 827-

873
897

' ' 928
966
993

1,033
1,076
1,100
,120
,144
,169

- ,18$
.250
,293 
1353

Reserves - 
MMBbls (R_) 

_ (D/M)

1

2
1
1
1
2
2
3
5
5

10
10

145
175

356
346

' 346
326
310
310
260
335
320
340
328
305
271
213
241
632
328
327
320"327        
175        
"362

Crude production 
MBbls (Py) 
(D/M, WO)

2
1
1

1
1
3
3
4
3
2
1
2
2
3
2
2
1
1
1
3
8

18
19
21
26
18
14
15
16
12
16
19
18
26
44
54
60
51
42
51
75
54
47
40
44
51
41
35
35
35
32
31
34
39
61
41
47
46
45
59

124
208
204
151
119
123
110
101
91
85
95

101
86
55
53
83
81
71
71
63
135
487
655     535       

1,519
4! 209
8,593
10,531
iilssi
13,613
13,434
12,303
12J155
18,184isloss    
12,836
12,006
10,260
9,309
9,575
8r952
7,850
7,082
6,956
6.743

7,889

Ultimate recovery 
rounded MMBbls
(CPy + R^, )

10
15
17
156         __      

        398      

      Jo?     

421      JS7     
        474      

471        502      

460
410
445        843      

       553      

Cumulative production 
rounded MMBbls

(CPy)

1

1

1

1

1

1

1

1

1

1

1

1

2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
5
5
7

11
20io "  "- ~
42
5569 "   

81
93
111
127
139151 "' -'-

162
171 " '
180
189
197
204
211
218
226
234
243255 ' '

Change in reserves 
(Ry-H - R_) - 4R_ 

HBbls

1,000

500
-500

0
0

1.000
200
800

2,000
0

5,000
0

135,000
30,000

181,000
-10,000

-500
-20,000
-15.500

0
-50.000
75,000

-15,000
20 , 000

-12,000
-23,000
-33,900
-58,400
28,200
391,574

-304,284
-1.166
-6,813
6,813

48.416
-13.542

Proved additions to

(Dy - ARy + Py) _

1,086

55
-41
8
7

1,07
26
93

2,48)
655

5,535
1,519

139,209
38,593

192.551
3,61312 934 " ' 

-7I&97
-3,345
18,184 ' '

-34 L945
87,836
-2,994
30,260
-2,691
-13,425 "
-24,948
-50,550
35,282
398,530

-297,541
6,387
1,076

16,715
59 99*      I  T         

Proved additions

well HBbls (Oy/Wy)

81
24

44
312
7i
25

205
37

2,486
536

2,407
46
190
-93' ' -48

260
-944

1,909
-125
976
-71

-497
-624

-1,176
1,470
19,926

-12,398
255
54

274
1,396

i

'Incomplete
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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ITALY

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls)_____(MMBbls)____(MMBbls)

t

1936-1940

1941-1945

1946-1950 10

1951-1955 132

1956-1960 358

1961-1965 327

1966-1970 166

1971-1975 151

1976-1980 209

3

2 4

0 5

8 12

336 288

-87 407

45 486

24 541

33 588

2

1 .1

12 .1

375 1.1

-15 -.1

99 .6

60 .4

84 .4
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Proved additions to crude oil reserves per well over
consecutive 5-year intervals 

Change in crude oil reserves over consecutive 5-year intervals
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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NETHERLANDS

Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed completed QMBbls)
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NETHERLANDS

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

Number of
exploratory 
wells 
completed

t

31

58

38

75

95

Proved
Change in Avg ultimate additions 
reserves recovery to reserves 
(MMBbls) (MMBbls) (MMBbls)

-

53 53 66

37 112 67

135 265 179

55 401 132

-50 494 23

Proved
additions
to reserves 
by well 
(MMBbls)

2.1

1.2

4.7

1.8

.2

1971-1975 123 -138 480 -86 -.7 

1976-1980 150 32 414 79 .5

11-37
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NETHERLANDS

Proved additions to crude oil reserves per well over
consecutive 5-year intervals 

Change in crude oil reserves over consecutive 5-year intervals
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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NORWAY

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls)_____(MMBbls)_____(MMBbls)

e

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970 44 3,500 3,500 3,500 79.6

1971-1975 72 2,902 4,179 3,010 41.8

1976-1980 109 218 5,004 896 8.2
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NORWAY

Proved additions to crude oil reserves per well over
consecutive 5-year intervals 

Change in crude oil reserves over consecutive 5-year intervals
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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SPAIN

Proved
Number of Proved additions 
exploratory Change In Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls) (MMBbls) (MMBbls)

 

1936-1940

1941-1945

1946-1950 3

1951-1955 24

1956-1960 69

1961-1965 82 20 11

1966-1970 64 80 39

1971-1975 65 162 156

1976-1980 99 -40 297

20 .2

84 1.3

200 3.1

3 .0
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SPAIN

Proved additions to crude oil reserves per well over
consecutive 5-year intervals 

Change in crude oil reserves over consecutive 5-year intervals
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UNITED KINGDOM 

Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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UNITED KINGDOM

CO<o <tf
to

Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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UNITED KINGDOM

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls)_____(MMBbls) __(MMBbls)

1936-1940

1941-1945 15 17 "

1946-1950 32 -11 10

1951-1955 28 1 10

1956-1960 50 1 14

1961-1965 36 0 17

1966-1970 200 995 222

1971-1975 288 8,827 7,515

1976-1980 328 -889 10,094

18

-10 -.3

1

5 .1

5 .2

1,000 5.0

8,845 30.7

I r020 3.1
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UNITED KINGDOM

Proved additions to crude oil reserves per well over
consecutive 5-year intervals
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SOUTH AMERICA AND MEXICO

Argentina
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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ARGENTINA

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of 
exploratory 
wells 
completed

90

17

12

212

243

423

492

589

487

Change in 
reserves 
(MMBbls)

300

-30

30

1,250

1,350

-1,327

927

-1,209

Avg ultimate 
recovery 
(MMBbls)
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408"
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832

1,659

3,277

4,075

4,712

5,755

Proved 
additions 
to reserves 
(MMBbls )

375
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1,424

1,827

-609

1,689

-395

Proved
additions 
to reserves 
by well 
(MMBbls)

22.1

6.9

.8

5.9

4.3

-1.2

2.9

-.8
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BOLIVIA

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

Number of
exploratory 
wells 
completed

t

6

9

44

66

96

Change in 
reserves 
(MMBbls)

50

-27

7

95

375

-200

Avg ultimate 
recovery 
(MMBbls)

1

26

36

26

109

358

555

Proved
additions 
to reserves 
(MMBbls)

51

-25

15

112

390

-140

Proved
additions
to reserves 
by well 
(MMBbls)

-4.2

1.7

2.5

5.9

-1.5

1971-1975 30 -162 350 -84 -2.8 

1976-1980 61 30 371 91 1.5

11-68
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BRAZIL

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory 
wells 
completed

;

35

30

289

419

509

418

594

Change in 
reserves 
(MMBbls)

1

25

9

340

297

185

-74

535

Proved
Avg ultimate additions 
recovery to reserves 
(MMBbls) (MMBbls)

1 1

/

13 25

38 15 ,
s

424 408

838 468

1,384 465

1,530 241

2,167 840

Proved
additions
to reserves 
by well 
(MMBbls)

.7

.5

1.4

1.1

.9

.6

1.4
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 CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year intervals
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Proved additions to crude oil reserves per exploratory well completed (MBbls) 
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TRINIDAD AND TOBAGO 

Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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TRINIDAD & TOBAGO

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory 
wells 
completed

 t

24

40

94

178

114

100

83

Change in 
reserves 
(MMBbls)

300
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46
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Avg ultimate 
recovery 
(MMBbls)
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2,445

Proved
additions 
to reserves 
(MMBbls)
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143
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Proved
additions
to reserves 
by well 
(MMBbls)
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5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory 
wells 
completed

  *
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704

689

304

157

282

262

Change in 
reserves 
(MMBbls)

7,000
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1,419

6,345

12

-3,325

4,353

1,224

Avg ultimate 
recovery 
(MMBbls)

1,689

5,797

13,311
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22,202

34,398

39,429

45,569

52,991

Proved
additions 
to reserves 
(MMBbls)
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4,842
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3,182

9,998

5,320

Proved
additions
to reserves 
by well 
(MMBbls)
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11.4
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15.0

19.5

20.3
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MEXICO 

Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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MEXICO

Number of 
exploratory Change In Avg ultimate 

5 year wells reserves recovery 
period completed (MMBbls) (MMBbls)

t 
1936-1940

1941-1945

1946-1950 210

1951-1955 603

1956-1960 606

1961-1965 640

1966-1970 703

1971-1975 561

1976-1980 409

1,905

870 2,400

430 3,337

700 4,342

458 5,341

36 6,203

3,074 8,739

-2,137 8,261

40,730 31,765

Proved 
Proved additions 
additions to reserves 
to reserves by well 
(MMBbls) (MMBbls)

949

727 3.5

1,100 1.8

832 1.4

604 .9

3,816 5.4

-1,052 -1.9

43,143 105.5
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MEXICO

CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year iutervals 

   Exploratory wells completed for consecutive 5-year intervals

CO

O 
55 
>
5
S 
x
35
O 5
> -
09

I IT

0*

25
UJ Ul

___ZfT_.

-

i nnnr\r\

i\J\J\J\J

JLUUU

<««
i

10       --

1
1930 1935

^»''
t *"

i
i u

t
1

._____4_ _ ___

1940 f 1945

1

_|4-

i
i

-=: *"'
r~"*

_

^
/ 

/

/

/
/

i !
. i

1950 ]

i i

i i

j   i <  _,   _   i   i   _____

 f" !
:

j
i i

     ̂ '^  jlt

i

i
i 1

1

'

L955 1960 ]

Years 
11-117

i
-  -^r^    !  1   i  

"* j ;

j

-   *±3
!

!

1 i

i
( }

,

i

L965 1970

=
L

r

«,

/

1

/

"

9

//

-

 \

7.

/

5

 r-

1

h

9 810

n

-

  i-i

-

j

!

i

  r~

r"

^r



00to
VO

.0 
CO

1000000

10000P

lOOQp

10QO

100

MEXICO

    Proved additions to crude oil reserves per well over
consecutive 5-year intervals 

      Change in crude oil reserves over consecutive 5-year intervals

,1
1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980

Years 
11-118



FAR EAST

Burma

China

India

Indonesia

Japan

Malaysia/Brunei

Pakistan

11-119



BU
RM

A

le
er
..

'."
»:

19
18
 V
 "r

19
19

19
20

19
21

19
22

19
23

19
24

19
25

19
26

19
27

19
28

19
29

19
30

19
31

19
32

19
33

19
34

19
35

19
36

19
37

19
38

19
39

I
9
i
0

19
41

19
42

19
4}

19
44

19
45

19
«6

19
47

19
48

I9
i9
 

i
19
50

19
51

19
52

19
53

19
54

19
53

19
56

19
57

19
56

T
9
5
9
  
 

19
60

19
61

19
62

19
63

19
64

-1
9T

5  
19

66
19
67

19
68

19
69

19
70

19
71

19
72

19
73

19
74

19
75

19
76

19
77

19
78

19
79

19
89

19
61

Bx
pl
or
ec
or
r 

ve
il

* 
co
mp
le
te
d 

(W
y
) 

1.
AA
PC
)

.

0 1 0 0 0 0 0 0 0 0 i
 
 
 1  
 
 

3 13 0 0 e 1 1 e 6 0 6 10 0 0 0 0 0

Ci
mi
ec
tv
e 

ex
pl
or
at
or
y 

ve
ll
e 

co
mp
le
te
d 

(C
VT

)

*-
*

0 1 1 1 1 1 1 1 1 1 1 3 1 10 10 25 2* 23
, 

2i 25 25 25 26 27 27 33 33 39 49
"**

 
49 49

.-
 

.. 
..
U 49 49

Re
ee
rv
ee
 -

 
KH

Bb
le
 
(*
-)
 

(D
/f
t)

12
5 50 50 48 48 45 45 45 45 43 U 45 50 35 50 30 46 60 60 60 40 48 50 39 40 43 60 67 63 68 58 47 36

Cr
ud
e 

pr
od
uc
ti
on
 

MB
bl

e 
(P

y
) 

(D
/M
. 

WO
)

7.
85

8
8 
14

02
7,
99
8

8,
46

6
8,
05
6

7,
76

0
7,
72
6

7,
51
5"

7,
14
9

7,
03
1

7.
49

7
7^
24
5

7,
33

6
6J
97
4

7,
07

9
7,
12
0

7.
27
9

7,
18
1

7,
58
8

7,
84
8

7.
53
8

)!
87
3

7,
73
1

f!
*6
2

2,
50

0
1,

00
0

75
0

72
5 15 59 34
1

24
8

53
2

85
1

86
9

1,
05
1

1^
34

5
1,
58
2

1,
83
7

2,
95
8

3.
45
4

3
t9
67

4,
07

8
4.

19
4

4.
36

6
4.

76
1

4.
16
1

4.
06
5

4.
25
2

4.
44

2
5.
63
4

6,
05
0

6,
38
8

6,
65
2

7J
46

6
7,

51
4

7,
58
1

6,
70

0
8.
1A
3

10
,4
00

8,
99
0

10
,5

27
10

,9
80

Ul
ct

ne
ce

 
re
co
ve
ry
 

ro
un

de
d 

MM
Bb

le
(
C
P
y
 
*
 
R
y
*
!
)

8 16 24 33 41 49 56 64 71 78 85 93 10
0

10
7

11
4

17
2

12
8

13
6

14
3

15
1

15
9

16
7

17
4

18
2

18
5

18
6

18
6

18
7

18
7

31
2

23
7

23
8

23
6

23
*

23
5

23
6

23
7

23
9

23
9

24
3

25
1

26
0

26
9

26
9

27
3

27
4

29
2

29
6

30
0

28
6

30
0

36
8

30
4

31
3

32
3

34
8

36
1

36
6

38
1

38
0

38
0

37
9

ue
iu
le
tt
ve
 
pr
od
uc
ti
on
 

ro
un

de
d 

KH
Bb

le
 

(C
P»

)

8 16 24 33 41 49 36
.

64 71 78 83 93 10
0

10
) 

'
11

4
12

1
12

8
13
6

14
3

13
1

15
9

16
*

17
4

18
2

18
5

18
6

18
6

18
7

18
7

18
7

18
7

18
8

18
8

18
9

19
0

19
1

19
2

19
4

19
6

19
9

20
2

20
6

21
0

21
4

21
9 

:
22
3

22
8

23
2

23
6

24
0

24
6

25
2

25
8

26
5

27
3

28
0

28
8

29
4

30
3

3L
3

32
2

33
3

34
3

hi
ng
e 

in
 
re
se
rv
es

R7
+l
 
' 
V
 
" 
*
7
 

HB
bi
e

 >

12
3,

00
0

-7
5,

00
0 0

-2
,0

00 0
-3

 ,
00

0 0 0 0
-2

,0
00 30
0

1A
50
0

5,
00

0
5,

00
0

-5
,0

00 6
-4

,0
00

  
14
.0
00 0 0

-2
0,

00
0

8,
00

0
2,
00
0

-1
0,

53
9

53
9

3,
00

0
17
,4
60

6,
71
6

-4
,1

76
4,
92
1

-9
,9

90
-1

0,
88

2
-1

1,
00

0

ro
ve
d 

ad
d 
1C

 t
on

e 
co

 
re
ee
rv
ee
 
MB
bl
e

(
D
y
 
-
 
A
R
y
 
+
 
P
V
)

12
5,

05
9

-
H
 
65
9

24
8

-1
,4

68 85
1

-2
,1
31

1,
05

1
1,

34
5

1.
58

2
-1
63

3.
45
8

5,
46

)
9,
07
8

9.
19
4

-6
34

4,
76

1
16
1

18
,0
65

4,
23
2

4,
44

2
-1

4,
36

6
14

,0
50

8,
38

8
-
3
^
8
7

8,
00

5
10
,5
14

25
.0

41
13
,4
16

4,
00
7

15
^3
21

,,  
-i
.o
oo

-3
55 -2
0

ro
ve
d 

ed
dl
cl
on
e 

co
 
re
ee
rv
ee
 
pe
r 

el
l 

MB
bl

e 
(0

T
/V
j)

-7
i,

05
9

1,
3*

7
3,
02
6

-4
2

14
,0

50
8,
38
8

1,
33
4

4^
17

4
1,

34
2



<£>

XX 
h- U

Oj

ui ui

BURMA 

Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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BURMA

Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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BURMA

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year veils reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls)_____(MMBbls)_____(MMBbls)

*

1936-1940 159

1941-1945 185

1946-1950 1 48 242

1951-1955 0 -3 237

1956-1960 9 6 248

1961-1965 15 10 275

1966-1970 2 -10 298

1971-1975 22 17 330

1976-1980 0 -31 377

 

49 49.0

3 0.0

17 1.9

31 2.1

16 8.0

53 2.4

18 0.0
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BURMA

CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year Intervals 

  Exploratory wells completed for consecutive 5-year intervals
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CHINA

Proved
Number of Proved additions 
exploratory Change In Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls)_____(MMBbls)_____(MMBbls)

*

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

15 6 15

-4 22 -1

20 32 30

470 364 518

500 887 682

4,669 3,345 5,102

11,573 15,914 13,369

1,758 23,416 5,352
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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INDIA

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls)_____(MMBbls)_____(MMBbls)

t

1936-1940

1941-1945

1946-1950 6

1951-1955 6

1956-1960 31

1961-1965 8

1966-1970 10

1971-1975 17

1976-1980 153

21

135 105 139

-100 95 -90 -15.0

34 110 45 7.5

306 405 318 10.3

625 769 687 85.9

-257 1,079 -30 -3.0

327 1,409 609 35.8

1,338 3,143 1,729 11.3
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CRUDE OIL - Average ultimate   \js\uuc* ISJLJLJ   Avetage uxixiuaie recovery (MMBbls) for
consecutive 5-year intervals

      Exploratory wells completed for consecutive 5-year intervals
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CRUDE OIL - Average ultimate recovery (MMBbls) for
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Proved additions to crude oil reserves per well over
consecutive 5-year intervals 

  Change in crude oil reserves over consecutive 5-year intervals
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5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory 
wells 
completed

*

38

61

74

61

141

789

727

Change in 
reserves 
(MMBbls)

1,075

-75

1,160

6,045

295

1,500

2,000

-1,460

Avg ultimate 
recovery 
(MMBbls)

857

1,588

2,208

3,250

9,480

11,179

14,402

16,845

18,410

Proved
additions 
to reserves 
(MMBbls)

1,131

57

1,520

6,544

1,133

2,657

4,189

1,460

Proved
additions
to reserves 
by well 
(MMBbls)

1.5

24.9

88.4

18.6

18.8

5.3

2.0
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vs cumulative exploratory wells completed

1000000

100000

.0 
QQ

10000
ex

> 
o 
o
S-t

o  p
I/)
c o

-o
0)

o

1000

10

i i i

0 250 500 750 1000 1250 1500 1750 2000 2250

Cumulative exploratory wells completed



JAPAN

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls)_____(MMBbls) (MMBblsi)_

t

1936-1940

1941-1945

1946-1950 27

1951-1955 113

1956-1960 258

1961-1965 448

1966-1970 265

1971-1975 80

1976-1980 133

78

85 118

-64 129

8 145

11 147

0 190

-15 196

94 228

-1 238

89

-56

18

21

25

12

119

18

-2.1

.2

.1

.1

0.0

1.5

.1
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CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year intervalsconsecutive 5-year intervals 

    Exploratory wells completed for consecutive 5-year intervals
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JAPAN

      Proved additions to crude oil reserves per well over
consecutive 5-year intervals

      Change In crude oil reserves over consecutive 5-year intervals
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Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed

1000000

100000

JO
CO

10000

o
+J 

«/5
c 
o

1000

a. 100

50 100 150 200 250 300 350 400 450 500

Cumulative exploratory wells completed 

11-150



MALAYSIA/BRUNEI

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory 
wells 
completed

t

1

19

28

21

79

99

247

Change In 
reserves 
(MMBbls)

250

250

-90

40

300

2,592

-306

Proved
Avg ultimate additions 
recovery to reserves 
(MMBbls) (MMBbls)

87

116

360 341

838 439

915 73

1,087 188

1,476 525

3,942 3,080

4,642 497

Proved
additions
to reserves 
by well 
(MMBbls )

 

341.0

23.1

2.6

9.0

6.6

31.1

2.0

11-151



COto
to

MALAYSIA/BRUNEI

   CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year Intervals

      Exploratory wells completed for consecutive 5-year intervals
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MALAYSIA/BRUNEI

Proved additions to crude oil reserves per well over
consecutive 5-year intervals
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PAKISTAN

  Proved additions to crude oil reserves per well over
consecutive 5-year intervals

  Change in crude oil reserves over consecutive 5-year intervals
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5 year 
period
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1941-1945
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1966-1970

1971-1975

1976-1980
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exploratory 
wells 
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3

1

Change in Avg ultimate 
reserves recovery 
(MMBbls) (MMBbls)
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320 282

-65 419
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-46 910

Proved
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Proved
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to reserves 
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Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls) (MMBbls) (MMBbls)

t

1936-1940

1941-1945

1946-1950 3

1951-1955 1

1956-1960 14

1961-1965 56

1966-1970 87

1971-1975 104

1976-1980 68

868

6,000 3,965

7,000 9,886

0 15,553

9,000 30,482

18,000 38,084

20,000 59,643

-9,892 80,564

-10,167 71,701

6,206

7,939

284

10,492

20,759

25,387

-101

-2,353

2,646.3

284.0

749.4

370.7

291.8

-1.0

-34.6
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Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls) (MMBbls)___ (MMBbls)

1936-1940

1941-1945 3

1946-1950 10

1951-1955 17

1956-1960 36

1961-1965 5

1966-1970 3

1971-1975 7

1976-1980 6

4,750

3,950

5,800

9,500

6,000

-1,000

6,000

-920

133

2,003

6,605

13,737
f

24,869

29,509

35,344

44,313

48,524

4,810

4,129

6,695

10,560

8,100

1,626

9,436

3,976

1,603.3

412.9

393.8

293.3

1,620.0

542.0

1,348.0

662.6
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ISRAEL

Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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5 year 
period

19436-1940

1941-1945
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1956-1960
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1976-1980

Number of Proved
exploratory Change in Avg ultimate additions 
wells reserves recovery to reserves 
completed (MMBbls) (MMBbls) (MMBbls)

*

10

34 15 16 17

39 5 24 10

46 -19 50 57

22 -1 205 185

29 -1 270 0

Proved
additions
to reserves 
by well 
(MMBbls)
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KUWAIT

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory Change in 
wells reserves 
completed (MMBbls)

4,000

11,000

7 12,500

10 32,500

27 10,000

8 5,500

4 -5,281

11 -2,196

Avg ultimate 
recovery 
(MMBbls)

4,000

11,198

23,015

60,191

73,675

81,838

86,112

89,774

Proved
additions 
to reserves 
(MMBbls)

4,000

11,285

14,038

34,915

13,541

9,992

-606

1,159

Proved
additions
to reserves 
by well 
(MMBbls)

2,005.0

3,492.5

501.5

1,249.0

-151.5

105.4
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OMAN

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_____completed (MMBbls) (MMBbls) (MMBbls) ___(MMBbls)

1^36-1940

1941-1945

1946-1950

1951-1955 50

1956-1960 5 300

1961-1965 6 7,150

1966-1970 7 -3,500

1971-1975 26 -706

1976-1980 64 -653

 

50 50
X

150 300 60.0

5,700 7,150 1,191.7

4,343 -3,148 -449.7

4,205 -158 -6.1

3,796 -68 -1.1
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SAUDI ARABIA

Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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SAUDI ARABIA

5 year 
period

1936-1940
x

1941-1945

1945-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of
exploratory 
wells 
completed

6

22

14

30

22

42

113

Change in 
reserves 
(MMBbls)

3,250

6,750

26,000

15,000

12,707

74,960

-30,810

5,634

Avg ultimate 
recovery 
(MMBbls)

5
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8,846

27,633
f

49,938

67,702

123,563

139,146

180,377

Proved
additions 
to reserves 
(MMBbls)

3,278

7,357

27,588

16,949

15,732

80,204

-18,904

22,082

Proved
additions
to reserves 
by well 
(MMBbls)

1,226.2

1,254.0

1,210.6

524.4

3,645.6

-450.1

195.4
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TURKEY

5 year 
period

1^36-1940
v
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1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of 
exploratory Change in Avg ultimate 
wells reserves recovery 
completed (MMBbls) (MMBbls)

 

4 10 5

11 70 36
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to reserves 
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-194
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additions 
to reserves 
by well 
(MMBbls)
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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UNITED ARAB EMIRATES

5 year 
period

£936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of Proved
exploratory Change in Avg ultimate additions 
wells reserves recovery to reserves 
completed (MMBbls) (MMBbls) (MMBbls)

 

1

4 50 50 50

15 300 150 300

22 7,150 5,763 7,344

66 8,650 13,422 9,610

55 11,925 26,398 14,545

70 7,405 36,105 10,805

Proved
additions
to reserves 
by well 
(MMBbls)

12.5

20.0

333.8

145.6

264.5

154.4
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UNITED ARAB EMIRATES

OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year intervals 

Exploratory wells completed for consecutive 5-year Intervals
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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ALGERIA

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Number of Proved
exploratory Change in Avg ultimate additions 
wells reserves recovery to reserves 
completed (MMBbls) (MMBbls) (MMBbls)

30 4 2 4

74 12 13 14

200 4,585 2,186 4,664

221 1,700 6,215 2,573

119 1,148 9,215 2,760

74 1,900 13,207 3,686

30 1,804 16,569 3,777

Proved
additions
to reserves 
by well 
(MMBbls)

.1

.2

23.3

11.6

23.1

49.8

125.9

11-231
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ALGERIA

Proved additions to crude oil reserves per well over
consecutive 5-year intervals 

Change in crude oil reserves over consecutive 5-year intervals
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EGYPT

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 

5 year wells reserves recovery to reserves by well 
period_______completed (MMBbls) (MMBbls) (MMBbls) (MMBbls)

t936-1940

1941-1945

1946-1950 25

1951-1955 7

1956-1960 20

1961-1965 39

1966-1970 98

1971-1975 95

1976-1980 168

36

75 109

105 267

120 379

200 774

100 1,016

390 2,521

445 2,720

1,777 3,934

94

168

196

273

286

745

835

2,613

6.7

28.0

13.7

7.3

7.6

8.8

15.6
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EGYPT

Proved additions to crude oil reserves per well over
consecutive 5-year intervals 

Change in crude oil reserves over consecutive 5-year intervals
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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LIBYA

5 year 
period

1936-1940

1941-1945

1946-1950

1951-1955

1956-1960

1961-1965

1966-1970

1971-1975

1976-1980

Proved
Number of Proved additions
exploratory Change in Avg ultimate additions to reserves 
wells reserves recovery to reserves by well 
completed (MMBbls) (MMBbls) (MMBbls) (MMBbls)

 

168 3,000 2,250 3,000 17.9

846 10,000 8,177 11,004 13.0

304 17,000 27,230 21,483 70.7

177 -6,000 32,422 -2,268 -12.8

163 1,788 37,249 5,394 33.1

11-243
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CRUDE OIL - Average ultimate recovery (MMBbls) for
consecutive 5-year intervals 

    Exploratory wells completed for consecutive 5-year intervals
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LIBYA

 * Proved additions to crude oil reserves per well over
consecutive 5-year intervals

- Change in crude oil reserves over consecutive 5-year intervals
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Ultimate crude oil recovery (MMBbls) vs cumulative exploratory wells completed
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TUNISIA

Proved additions to crude oil reserves per exploratory well completed (MBbls) 
vs cumulative exploratory wells completed
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TUNISIA

Proved
Number of Proved additions 
exploratory Change in Avg ultimate additions to reserves 
wells reserves recovery to reserves by well 
completed (MMBbls) (MMBbls) (MMBbls)___(MMBbls)

27

18

24

32

58

57

250

130

1,943

-143

250
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1,142
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41
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